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DETAILED ACTION 



Response to Arguments 



Applicant's arguments filed 7/17/06 have been fully considered but they are not 
persuasive. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 34-36, 38, 42, 44, 54-60 are rejected under 35 U.S.C. 102(e) as being anticipated 



by Wark et al. (U.S. Patent Publication No. 2001/0054771). 
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Referring to figures 1-12, Wark et al. teaches a method of producing a semiconductor 
device comprising the steps of: 

Forming a plurality of pyramid-shaped bump electrodes (24/42/48/510) to the pad 
electrode (22/26/508); and 

Connecting the pyramid-shaped bump electrodes (24/42/48/510) to the pad electrode 
(22/26/508) of the semiconductor device: 

Wherein the step of forming the plurality of pyramid-shaped bump electrodes 
(24/42/48/510) including: 

A step of forming pyramid-shaped etched holes by anisotropically etching a base material 
having a crystal orientation ((see paragraph# 52), and 

A step of filling up the etched pyramid-shaped holes by plating a metal (see paragraph# 
19) to form the pyramid-shaped bump electrodes, wherein the shape of the pyramid-shaped 
bump electrode is identical to a shape of the etched pyramid-shaped holes (see paragraph# 59); 
and 

Wherein the step of connecting the pyramid-shaped bump electrodes (24/42/48/510) to 
the pad electrodes (22/26/508) includes: 

A step of attaching the base of the pyramid-shaped bump electrodes (24/42/48/510) to the 
pad electrodes (22/26/508, see figures lb, 2b, 3b, 4b, 5b, 6b, 7b, 12), and 

Transferring the pyramid-shaped bump electrodes (24/42/48/510) to the pad electrodes 
(22/26/508, transferring process is the same as attaching based on the instant invention). 

Regarding to claim 35, w^herein the step of forming etched holes and the step of filling up 
the etched holes, further includes a step of forming a primary film of the same material as the 
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metal for the plating of the metal on the base material having a crystal orientation and on a side 
surface of each of the etched holes, thereby filling the etched holes by plating metal by using the 
primary film (noted that since the projection can be formed more than one layers, see paragraph# 
43; hence, the first layer is the primary layer, and the second layer form the pyramid-shaped 
bump electrode, see paragraph# 52, 59). 

Regarding to claim 36, before the step of forming the etched holes, further includes a step 
of forming a first pattern having opening portions at positions corresponding to the etched holes 
by etching a first oxidized film formed on the base material having the crystal orientation (see 
paragraph# 52, 56), a step of forming the etched holes by using the first pattern as a mask (Si3N4, 
see paragraph# 52). 

Regarding to claims 38, 39, forming a gold plated film on the metal plated film (see 
paragraph# 43). 

Regarding to claims 42-43, forming a gold plated film on the metal plated film (see 
paragraph# 43). 

Regarding to claims 44-45, after the step of connecting the pyramid-shaped bump 
electrodes to pad electrodes of the semiconductor device, fiirther includes a step of forming a 
gold plated film on the surface of the pyramid-shaped bump electrodes (see paragraph# 43). 

Regarding to claim 54, the plurality of pyramid-shaped bump electrodes is separated 
from one another at least after the step of the connecting the pyramid-shaped bump electrode to 
the pad electrode of the semiconductor device (see figure 8a- 10). 
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Regarding to claim 55, removing the base material from the pyramid-shaped bump 
electrode after the step of connecting the pyramid- shaped bump electrodes to pad electrodes of 
the semiconductor device (see figure lOb-lOd, 12) 

Regarding to claim 56, the pyramid-shaped bump electrodes keep its pyramid-shaped 
shape after the step of connecting the pad electrode (see figure lb, 2b, 3b, 4b, 5b, 67, 7b). 

Regarding to claim 57, each tip of the pyramid-shaped bump electrodes is bonded to a 
terminal formed on a substrate after the step of connecting the pyramid-shaped bump electrodes 
to pad electrodes of the semiconductor device (see figure 12). 

Regarding to claim 58, each tip of the pyramid-shaped bump electrodes is thermally 
compressed to terminal formed on the substrate (see paragraph^ 60). 

Regarding to claim 59, each tip of the pyramid-shaped bump electrodes is soldered to the 
terminal formed on the substrate (see figure 12). 

Regarding to claim 60, the terminal is provided on a wiring conductor (508, see figure 

12). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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Claims 37, 39-41, 43, 45-53 are stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wark et al. (U.S. Patent Publication No. 2001/0054771) as applied to claims 
34-36, 38, 42, 44, 54-60 above, in view of Ochiai et al. (U.S. Patent No. 5,643,831). 

Referring to figures 1-12, Wark et al. teaches a method of producing a semiconductor 
device comprising the steps of: 

Forming a plurality of pyramid-shaped bump electrodes (24/42/48/510) to the pad 
electrode (22/26/508); and 

Connecting the pyramid-shaped bump electrodes (24/42/48/510) to the pad electrode 
(22/26/508) of the semiconductor device: 

The step of forming the plurality of pyramid-shaped bump electrodes (24/42/48/510) 
including: 

A step of forming pyramid-shaped etched holes by anisotropically etching a base material 
having a crystal orientation ((see paragraph# 52), and 

A step of filling up the etched pyramid-shaped holes by plating a metal (see paragraph# 
1 9) to form the pyramid-shaped bump electrodes, wherein the shape of the pyramid-shaped 
bump electrode is identical to a shape of the etched pyramid-shaped holes (see paragraph# 59). 

Wherein the step of connecting the pyramid-shaped bump electrodes (24/42/48/510) to 
the pad electrodes (22/26/508) includes: 

A step of attaching the base of the pyramid-shaped bump electrodes (24/42/48/5 1 0) to the 
pad electrodes (22/26/508, see figures lb, 2b, 3b, 4b, 5b, 6b, 7b, 12), and 

Transferring the pyramid-shaped bump electrodes (24/42/48/510) to the pad electrodes 
(22/26/508, transferring process is the same as attaching based on the instant invention). 
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Regarding to claim 35, wherein the step of forming etched holes and the step of filling up 
the etched holes, further includes a step of forming a primary film of the same material as the 
metal for the plating of the metal on the base material having a crystal orientation and on a side 
surface of each of the etched holes, thereby filling the etched holes by plating metal by using the 
primary film (noted that since the projection can be formed more than one layers, see paragraph# 
43; hence, the first layer is the primary layer, and the second layer form the pyramid-shaped 
bump electrode, see paragraph# 52, 59). 

Regarding to claim 36, before the step of forming the etched holes, fiirther includes a step 
of forming a first pattern having opening portions at positions corresponding to the etched holes 
by etching a first oxidized film formed on the base material having the crystal orientation (see 
paragraph# 52, 56), a step of forming the etched holes by using the first pattern as a mask (Si3N4, 
see paragraph# 52). 

Regarding to claims 38, 39, forming a gold plated film on the metal plated film (see 
paragraph# 43). 

Regarding to claims 42-43, forming a gold plated film on the metal plated film (see 
paragraph# 43). 

Regarding to claims 44-45, after the step of connecting the pyramid-shaped bump 
electrodes to pad electrodes of the semiconductor device, fiirther includes a step of forming a 
gold plated film on the surface of the pyramid-shaped bump electrodes (see paragraph# 43). 

However, the reference does not teach etching a first oxidized film on the base material, 
removing the first oxidized film and forming a second oxidized film on the etched holes, and 
filling the metal such as nickel, chromium. 
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Ochiai et al. teaches a method of etching a first oxidized film on the base material, 
removing the first oxidized film and forming a second oxidized film on the etched holes (see 
figures 8A-8H and related text). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would etch a first oxidized film on the base material, 
removing the first oxidized film and forming a second oxidized film on the etched holes in 
process of Wark et al. as taught by Ochiai et al. because the process would bring the plate into a 
chemically stable condition and provides a low wetability to the plate, so a durability of the plate 
is improve and formed solder balls can be easily transferred. 

It is known in the art to form the filling metal such as nickel, chromium. 
Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would form the filling metal such as nickel, chromium in 
process of Wark et al. because process in known in the art since determining the optimum 
material for the layer only involved routine skill in the art. 

Response to Arguments 

Applicant's arguments filed 1111106 have been fully considered but they are not 
persuasive. 

Applicant contends that Wark fails to teach or suggest forming a plurality of pyramid- 
shaped bump electrodes of the semiconductor device. In response to applicant, Wark clearly 
teach forming a plurality of pyramid-shaped bump electrodes of the semiconductor device (see 
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figure 2a-2b, 8d). Wark clearly teaches pyramidal shape has 4 triangles and a square base (see 
figure 2a, paragraph# 46) 

Wark fails to teach or suggest the step Wherein the step of forming the plurality of 
pyramid-shaped bump electrodes including: A step of forming pyramid-shaped etched holes by 
anisotropically etching a base material having a crystal orientation, and a step of filling up the 
etched pyramid-shaped holes by plating a metal to form the pyramid-shaped bump electrodes, 
wherein the shape of the pyramid-shaped bump electrode is identical to a shape of the etched 
pyramid-shaped holes. In response to applicant that Wark clearly teaches Wherein the step of 
forming the plurality of pyramid-shaped bump electrodes (24/42/48/510) including: A step of 
forming pyramid-shaped etched holes by anisotropically etching a base material having a crystal 
orientation ((see paragraph# 52), and a step of filling up the etched pyramid-shaped holes by 
plating a metal (see paragraph# 19) to form the pyramid-shaped bump electrodes, wherein the 
shape of the pyramid-shaped bump electrode is identical to a shape of the etched pyramid-shaped 
holes (see paragraph# 59). 

Wark fails to teach or suggest the step of wherein the step of connecting the pyramid- 
shaped bump electrodes (24/42/48/510) to the pad electrodes (22/26/508) includes: 

A step of attaching the base of the pyramid-shaped bump electrodes (24/42/48/510) to the 
pad electrodes (22/26/508, see figures lb, 2b, 3b, 4b, 5b, 6b, 7b, 12), and 

Transferring the pyramid-shaped bump electrodes (24/42/48/510) to the pad electrodes 
(22/26/508, transferring process is the same as attaching based on the instant invention). In 
response to applicant that Wark clearly teaches or suggests the step of wherein the step of 
connecting the pyramid-shaped bump electrodes (24/42/48/510) to the pad electrodes 
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(22/26/508) includes: A step of attaching the base of the pyramid-shaped bump electrodes 
(24/42/48/510) to the pad electrodes (22/26/508, see figures lb, 2b, 3b, 4b, 5b, 6b, 7b, 12), and 
Transferring the pyramid-shaped bump electrodes (24/42/48/510) to the pad electrodes 
(22/26/508, transferring process is the same as attaching see the instant invention). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272-1695, or by 
Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be reached on 
Monday-Thursday from 6:00AM to 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached on (571) 272-1702. The fax phone number for 
this Group is (571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956 (See 
MPEP 203.08). I\ 




Thanh Nguyen 
Patent Examiner 
Patent Examining Group 2800 



